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ABSTRACT 

Preliminary evidence indicates that children begin to 
general-ize knowledge in a new way at approximately 3 years of age. 
Forty children between 1.5 and 3.5 years of age were given two tasks 
of graded complexity. The first and simpler task used' four 
nonoverlapping classes, each composed of four identical objects.' Two 
of the classes were tagged with stickers hidden underneath. The 
second task used four crossed classes, each composed of four objects 
plus .a fifth "unrelated" class. In this task, stickers were attached 
to two disjunctive cla§se<S. In both 'tasks, children were ,asked to 
determine which object! had stickers. The major findirtg was that, as 
age increased, the frequency of children's selection and organization 
of untagged objects also increased. In the process of establishing a 
particular category, subjects appeared to test the limits of that 
category by examining instances they believed did and did not belong. 
Younger childrelf Examined only additional likely instances of a 
specific category* This developmental process appeared to occur 
chiJllre.fl's reasoning about reality and in their acquisition of 
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THE DEVELOPMENT OF INDUCTIVE STRATEG^4lN CHILDREN'S EARLY THOUGHT 

One may test a generalizat%i by examining likely, supporting instances of it 
or by examining likely negative instances, to eliminate alternative generali- . 
zations. Very young children appear to use the former '•method, alone, and 
then develop the latter method. 

Forty children between 1^ and 3h ye^rs of age~were given a simple categoriza- 
tion problem, . At around age ,3, the children began to search for negative in- 
stances of concepts they were 'in the process of forming. They were proceed- 
ing by a process of eliiitination. That i§ f in the process of establishing \ 
seme category, A, they appeared to test the limits of A by examining instances 
they believed both were and were not members of A. The younger children ex- 
amined only additional likely instances of A. ♦ ■ 

Verbal reasoning at the same, ages has similar features. When young children 
are confronted with a novel event, f they compare it with something familiar, 
to make sense of it. But by 3 or so" they do more than simply analogize. 
They examine how their analogies don't. work, and they draw out the am^ca- 
tions of what they haven't seen. Despite other evidence that children and 
adults are disinclined to use "negative instances to form concepts, consi- 
. deration of what something is not (or of what instances are not members of 
A) may be a major means by which children determine what is. 

Susan Sugarman 
* Psychology Department 

Princeton University 



THE DEVELOPMENT OF INDUCTIVE , STRATEGY IN CHILDREN'S 
EARLY THOUGHT AND* LANGUAGE. 



^ ' ' ..." 

One basic carponent of both scientific and everyday thinking is to 

generalize from what is known about pne thing to what is true of some 

previously unexamined: group of" things". " This 1^ Kew ^cMldr^n construct - 

their reality, a reality that includes physical, social, and linguistic 

objects* # 

We have preliminary evidence from a study involving children's 
mafiipulation^of physical objects that children begin to generalize their 
khowledge in a new way at' around 3. years of age. Today I will present 
these results. I will then discuss possible extensions of theSfindings to 
children's language learn^ig and to their spontaneous "unpacking" of other 
"realities. 

A Preliminary Finding * 

We $ave 40 children between 1*$ and 3*$ years of age two tasks of graded 
complexity • In each task the children were to determine which objects from 
a large array had a sticker . hidden underneath. The first, and simpler 
(Nonoverlapping) , task used four nonoverlapping classes of four identical 
objects each: discs, squares, columns, and trees, with each class a 
different color. Stickers depicting apples were attached to the bottoms of 
all the discs and squares. The. second (Overlapping) taqk us£d four crossed 
classes of four objects .each: green brushes r yellow brushes,' green 
triangles, yellow triangles. A fifth "unrelated" class of blue coluijins was 



added to these. Stickers depicting cats were attached to two disjunctive 
classes, the green bruaHes and yellow triangles (see Figure 1) . 

4 * * 

Each set of objects was presented in a scrambled array, one exemplar 
from each tagged class was turned up, and the child was told to find "the 
other apples/kitties". Tasks were t terminated after three minutes or when 
the children' signalled that they would search no further. , 

The children made an average of 20 discrete selections in the NoneftreT- 
lading task, and 21 in the Overlapping task. Selection frequency did not 
vary with age in the Nonoverlapping task, but increased with age in the 
Overlapping task (£ .03). -It did not correlate with our dependent 
measures in either task, however , and thus should not have produced age- 
related artifacts on these measures. / 

The major finding is that as the children got oldej/ they selected and t 
organized the untagged objects with increasing frequerw 

1. ; Iji each task, the proportion* of selections involving 
untagged, as opposed tc? tagged, objects increased from one-fourth 

, at 18" months to fully half at 42 nonths/ The heavy line in 
Figures 2A and 2B .shews this trend. , / 

2. Again in both tasks, there was a reversal with age in the 
conditions under which the/ children sequentially selected 
identical objects. In each dfck, the lh- to 2^-year-olds were 
nr>re likely to choose an identical object if they had just chosen 
a tagged object than if they, had just dhosen an untagged object.* 
By 3*$, however, the children were more ^likely to choose an 
identical object after selecting an untagged object than after 
'selecting a* tagged object. These results are graphed ^n Figures 
3A and 3B. * , 



Our secondary finding has to do with differences among* the . younger 
groups, the children who were selecting mainly tagged items. As it turns 
out, , the very youngest children were not only selecting and classifying 
tagged objects, but were selecting and classifying only one of the two 

9 

classes of these objects: 

1, Figures 2A and 2B show that in each task the 18-month-olds 

* * * 

selected one of the "two tagged classed "twice as"often~a5~ 1±ey ~ 
* ^elected the other: " discs were favored in the Nohover lapping * 
task, and brushes in the Overlapping task. By 30 or 36 months, 
the children selected frcm the two tagged classes equally often. 

2. ' -Figures 4A and 4B show that until 30 months the children were s 



more likely to select an' identical object after having selected 
an object from thedr ymore frequently used tagged class than they * • 
were after having ^elected an object from the other tagged class. ^ 
. So, in the N^noj^er lapping task, these younger children were nore 
likely to Select 'an identical object after having selected, a disc * 
than' af/ey having selected a square. In the Overlapping >task 

they^^ere more likely to select an identical object after having 

/ / 

seiepted a (green) brush than af#er haviftg selected a (yellcw) 
triangle. The older children did not shew this discrepancy: 
they were as likely to select .an identical' object aftea: having 
selected an object from one. tagged class as they were from the 
other. ^ , 

. The dafca thus contain , two trends. Oie is from the selection and 
classification of one , class of tagged' .objects to. the selection and 
classification of two classes of tagged objects. The other is from the 
selection and classification of 1 tagged objects to the selectiop and 
Classification of both tagged and untagged objects. * ' ' 



We heed a control analysis before we pan interpret these trends.. The 
phildren did not check the bottom of every -object they chose. -Foughly half 
the moves at every age consisted cJf . displacements without .checking. 
Accordingly, we reanalyzed the data using checked riteves only, on the 
assumption that maneuvers following these moves were more likely than 

maneuvers ^following unchecked moves to be related to subjects' notions 

' ' ' ' i. 

about where the stickers were. Th^s analysis strongly confirrns the initial 

one, in two ways. First, the two developmental trends I have described 

were implicated for checked moves only. The only difference is that 

« 

children at every age 4 checked tagged objects more often than untagged 
objects. 'Thus, for example, the oldest children checked the* untagged 
cbjfects nore often than the younger children' did, as before, though they 
checked mor$. tagged than untagged objects (they selected egual numbers of 
each). Second, and more * impressively , the interaction we found for 
identical-object selections fpilcwing jbagged vs. untagged selections was 
accentuated when we considered only checked moves. When the oldest 
children had checked an untagged object, they^ were extremely likely (that 

t e * 

is, after aij aver&g'e of 80-90% of these .noves), to stelect an identical 
object' next. „ When the younger children happened to , check an untagged 



: frdjx the sa 



object, they rarely .vent on to select another object fwpi the same class 

fthey did so on no" more than a third of these* msves) . 

v 

# The behavior of the younger children *seems x reasonable. They sought 

• ' t * • • ' 

out those things that, on the' basis of the evidence they were given, were 
likely to have stickers. The l^-year-olds used just one criterion (one 
class) to do this, while by 2%, the children selected' objects by t&o 
criteria. This trend is consistent with our earlier results on free 
classification (Sugarman, '1982) . 



However, the' youngest children riot only sought one class, t]^y all 
sought the same class. This group bias toward one particular ■ class of 
tagged items * suggests that something was especially salient to these 
children about these objects, other th^n the stickers, , This feature, in 
turn, helped the childreri distinguish these objects from the rest of the" 
array. That is, to the extent that they were looking for something like an 
element they knew to have a sticker, that element was not hard to find, 
This finding, tpo, converges with earlier results; Cbjecti grouping seems 
to be associated initially with the decided salience of one class dver the 
other available objects' (Starkey, 1981; Sugarman, 1981). \ 

But Why should the oldest children both sample and classify the 
untagged objects, especially after having, ascertained that these objects 
Avere^in fact * untagged? At least in the Overlapping task, 'they were 
proceeding by a process of elimination. If a green, brush had a sticker 
showing*, for example, they would check a yellow btush. Finding no sticker 
on it they would remove all the yellow brushes from the array and then (or 
at some later point), turn up all the green brushes. They* would then 

A 

subdivide the green and yellow triangles the same way, perhaps checking' 
some blue columns along the way: 1 " '* . * 

TU V 42 nonths . T checked a yelldw brtish f (no sticker) and then a 
greer^ brush (sticker) . Sh^ moved all four yellow brushes to the 
left of the array: "OK, all these have to line lip." She chepked 

" a yellow triangle (sticker) and. then a green one- (no sticker).. 
She lined up three .green triangles (no stickers) to the left: ^ 
"All these..." She turned over the last two yellow - triangles 

. (stickers.) : "This have. /.Aere it is. " -> She checked one % blue 
column < (no sticker)* and then moved three of them, without 
checking, tp the left. She checked the last yellow brush (no ^ 
sticker) and left it in . place. # Then, v^Lth very deliberate 
^potions, she turned cSver the remaining green brushes, displaying 
the stickers on them'. , ' / * ' ' • 



* *In this task, then, it appears .that the oldest children were selecting 

untagged objects primarily because they were sorting among closely related 

items to find the ones that • had stickers. But they also checked less 

» 

related untagged objects: the blue columns Ih the Overlapping task, ancj 

the untagged objects (columns and trees) in the Nonover lapping task: 

} 

TO, 42 rrpnthg .(Nonover lapping task)'. T turned up a disc and a 
square, revealing the sticker on each one: " — two, three." She - 

• turned up another disc, % and grouped i£ with the other .three 
discs: "Now one more of these" (by * this point she had three 
discs ,and three squares upturned, and* had .grouped all four 
discs)'. She turned over a tree: "And maybe try one of these." 
She checked, a second tree and then put three trees 1 together, 

* although sh$ had checked only two of them: " I think we should . 
get rid of these . * No smiling faces . (the apples had ;faces on 



themX " (enphasis added) . She turned over two columns and 

luped" them: "No." 
had*a sticker: "These." She put a third^ column with. the column 



grouped them: "No." She turned over the fourth square; 'which 



group, again without checking. . Lastly, she turned over the 
fourth column and put it with the other columns: "Not even 
\th<?se." . 

%e children had in. fact received no positivfe indication that the objects 

that were unlike the upturned* exemplars did BPt have , stickers. It was 

reasonable for them to check — and eliminate — these objects, as well as 

thfe untagged objects that were more similar to the tagged items. ' « 

Note, however , that the (oldest) children treated these near and 

distdBl^nintagged objects differentially: They checked the distant (less 

related) ^objects less often than they checked the near ones' (thpugh they 

still checked objects of both types more often than did the younger 

•children) . Moreover 5 ", when they did check the distant items, they did so 

nearly always after they had finished checking the tagged objects. They 

checked the rie^p, pr "overlapping", untagged objects right from the start, 

that is, during .their search of the tagged objects. Vfe have suggested that 

in inspecting the .* near untagged objects, the children were trying to 



discover where the stickers were. In inspecting the distant- untagged 



8 

0 

* 

objects, they may have been attempting rather to . verify their hypotheses. 

In any event, the younger children differed sharply from the older 
children in the way they treated untagged objects of either variety. They 
did in fact check sane untagged objects, especially those that overlapped 
with the tagged objects. This can be seen in Figure 2B: as eajcly as 18 
ninths children were selecting the untagged objects (in this case tty 
yellow brushes) that were the same form 4s their favored tagged class. But 
until 3 or 3% years of age, the children simply eliminated these bad 
objects when they yaAcountered them. Having chosen an untagged object, they 
did not Choose another one like it, but went on to choosy something else 
instead. The" older children, by contrast, eliminated bad classes. Having 
chosen an untagged object, they retrieved the others like.it and quite* 
literally got them oui^ of the way. * ^ 

We may note in passing that the S^-year-olds ' behavior is much like 
that of eight adults we tested on the same tasks. All eight adults checked 
at least one untagged object in the Overlapping task, and all but one did 
so in the Nonover lapping task. Within this context, 41 they gave pifecedence 
to the tagged objects, as did the 3*s-year-olds. Most of ,the adults checked, 
all the tagged objects before checking any untagged objects. They also 
distinguished among untagged objects that were more or less related toi the 
tagged objects. They checked more of the related ones. Ahd, on the rate 

* 

occasion when they did check an untagged object early in the task, they 

./ 

always checked an object that was more, rather than less, related to the 

tagged objects. (N.B. In' the Nbnover lapping task, there was a greater 

tendency <amdng adults and children alikfe to check columns than t^ees., among 
¥ * <>» • 

the untagged items. The columns were closer, in size to the tagged objects 

' I ^ _ sV J* 

than were the trees . K^Finally , like the 3^-year-olds, bub not the .younger 



children, the adult^ wer^ nore likely to handle untagged than tagged 

objects in class order. £s with the children, this may have been tied tp 

the elimihative function these maneuvers* served. Since the untagged 

s * 

objects were, unmarked, there waif no way to remember which ones they were, 
save to use their physical identity to get from one to the other. 

The inport of the adjult patterns, along with the developmental trend 
toward * this tj^avior ' is this: A subject who Samples both tagged and 
untagged classes \ need not be someone who has no idea where the stickers 
are, but could be apeone with a very good idea, w*p is also aware of other 
possibilities. 

To sunrnarizp, o\Sr preliminary findings suggest that by '3% years of 
age, children may begih to consider what things are not-A as they try to 
establish what .things Are A. "Younger children consider, qnly additional 
likely instances of A. ffor them r an encounter with an instance of not-A, 
when it occurs, is an !, errbr" .^Fqr 3^-year-olds. and, adults^ it beeches an 
. elaboration of the' search for A. 

Possible Extensions €o Spontaneous Discovery Procedures « 

There is no 'explicit discussion of a development, of this type in the. 

v \ ' ' ' " ' > ' 4 > 

literature covering tKe period\ from 1 to 4. Analyses of children's syntax 

are a possible exception, and I will discuss them shortly. Otherwise, the 

tendency of adults and older cMldren to better appreciate positive than 

* \ * \ * 

negative instances l/'concept formation is well dc>cumented (e.g., Bruner, 
Goodncw, &' Austin, 1956). Jt makes sense, then; that the children in dur 
study began to examine things that were unlade the initially marked 

"positive" 'exemplars only after £. period during which they checked only 

^ t / ■ • 

like items. * 



But what we really need is evidence that A strategy of the sort I have 
described docs emerge in, children ! s navigations about the world at around 
the time we have observed it: between 3 and 4 years of age. In the 
.remaining time I will argue that there is such evidence, in children's 
spontaneous analyses of language and ot her ; r ealities. I will ^argue further 
that children would be unable to construct these realities — : specifically , 
to converge with the convertt^anal wisdom on them — without something like 
the process we seem to have tapped her6. 

I draw my account principally from Kornei Chukovsky^s (196fr) 
•miraculous book, Fran 2, to 5 , which contains children's spontaneous 
ccnments about language and other things. It "seems to me that: the volume 
is replete with examples of children's ccJncern with 'what is hot but could 

i 

have been' , as they try to fig\ire out what is. 

a begin with, Chukovsky notes, as have others, preschoolers' 
n to connect everything with everything else: 
> ■> 
"So much -confusing and> fragmentary knowledge is heaped upon the 
youn^ child that if he did not have ttie fortunate desire to . 
resolve this chaos 'he would surely lose his mind by the age of 5. 
Necessity carpels him to conduct a tireless c^assificatidn of all 
phenomena." (p. 104) 

And so, in scrutinizing language and other "facts", children dr^w out the 
implication of or\e uUterance or event, by analogy to a 1 , past, ^related one. 
v From language: a child hears that somebody's "dog is trained", and 
sometime plater, that someone^ father is well trained. The child then asks 
whether this father is 'a dog. From the world of events: a child who ste 
a train kill a pig sees a new pig, a few days later and reasons that "the 
pig glued herself jap again". Or,' a child sees her * grandmother remove her 

artificial teeth and says, "Now take 'oijt your little eyes, Granny." These' 

•» ^ ^ - ^ 

analogies are ^ farfetched, but the important point^ is that the child is 
generalizing frojn the old to figure out the, hew. 

12 



Knowledge would be in a sorry sWe, however, if this were all these" 
children did. But what Chukovsky r s record so tellingly reveals is that it 
is not all they do. The children are not jnst making analogies. They are 
noting when these analogies do not work. They are seeing that sorethincjr 
could be other than the way it is, through the analogy they have attempted 
to make, but that has partly -failed. • , , 



"The stm sets in the sea. Why is there no vapor?" (p. 21) 
(Other things pfSduce vapor in water. Why not the sun?) . 

»* "Wherfe, doea the 'smoke fly?" (p.- 29) (Other things that fly, go 
sorewfrere. Where does the smoke go?) 

"Do chickens go out without rubbers?" (p. 29) (Chickens look 
like they're in -rubbers. We go out without rubbers. The 

chickens are out, but always in rubbers.) 

* . *» 

In each of these examples the children are thinking about what observed 

, v 

things are not. They are comparing them with things that are like them in 

sons respects and unlike them in others, and are wondering about what they 

have not observed in the present instance. On other occasions children go 
* * 

so far as t^jdirectly examine the consequences of what does not obtain: 

/Mommies give birth to boys too? Then what are fathers for?" (p. 

*34) (Mamies give birth to girls and also boys.' Fathers are 
like nramries (on whatever grounds) . If motmies produce all' 
children, then what are fathers for?) a * 

• "Moirony, who gave birth to me? You? I knew it! .If Daddy had J 
given birth to me, I'd have a mustache." (p. 34) (Mommy gave 
birth to me and I look like Manny. If Daddy gave birth to me, t 
I u d look like Daddy. Daddy didn't give birth to me, so I don't- 
look like him.) * 

Finally, children may deny something th£y know to be tru^or that someone 

else claims is true, and then examine the^consequences of the denial: 

"The rooster, could he completely, co^letely,^cciTpletely forget 
that he is a rooster and lay an egg?" (p. 34) (To lay an' egg 
.you couldn't be a tooster. If the rooster [thought he] weren't a 
rooster, could -he lay eggs (viz..,$not not lay eggs)?) 
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Jfotherj "Don't you, hear? The roll begs you to eat it." Child: ' 
"The roll can't talk, tt doesn't have a mouth." {pi 28) ... (Things 
talk if they have mouths. The' roll, has no mouth. How can it 
talk?) ' • ' . ' ** 

Mother: "I'm gonna get you." Child: -"You can't. My hands 
caught." (from Sugarman, 1983, Ch. 13) (To get me you need my 
hands. You can't get my hands, so you«caQ't get me.') . 

A '3 year-old has heard that a 'large cloud - traversed the qky: 

"How can a cloud walk when it has no legs?" < (Chukovsky, " p. 104) 

(To walk means one has legs If a thing does not havd legs, then 
how can it be walking?)* * 

In this last exairple, especially, we see the child reasoning frcm one thing 

that something ks not to sore thing else about . it. She does- this by 

reference to sonething else that has 'the property in question, Prarrpted by 

the use of (the Russian equivalent of) 'traverse 1 in reference to the 

I . 

cloud, the child thinks of other things that walk, observes that these have 
legs, observes that the cloud does not have legs, and concludes that it 
cannot walk. The logic is impeccable. But tfre reality is that things can 
'walk 1 if they have no legs. What better a way to discover the richness of 
language, -the tricks it can play — the way it maps onto reality — than as 
the child has done here? * ^% 

On a nore solemn note, the process we see urftto'lding in these examples 
is one t that some investigators seem to have invoked in their accounts of 
children's construction of* a granmar. Along these lines, Marat sos and 
Chalkley (198Q) divide later grammatical acquisition into two phases. 
Initially, children could develop' a productive grammatical system by an 
on-the-spot process of analogizing between individual lexical entires: 
they would form the past tense of one word, for example, by seeing how the. 
past is formed with another word that ^the^<t^reat the same way as the' first 
in other contexts (e,g,, in forming the progressive} , This 'unchecked 1 
analogizing from one expression to another would account for thjs long 



13 



period of overgeneralizatiorf of regular ^ forms that precedes the (stable)* 
learning of exceptions. But later on children must learn these exceptions. 
They mast learn when not to apply a rule or mot to look for an analogously _ 
treated form to express seme function, namely,, when the term in question 
has a carpeting form to express that function-, • ' 

\liotice hoc? this account dovetails v/ith our' manipulative search data. 
Initially children establish* whore the^stibkers are by^lookiftg for things 
that* are like the objects that have stickers. % Then they seem to recognize 
the relevance of negative instances — in this case, dissimilar objects — 
to. their search. 

< - y . • * 

# r 

All these observations suggest that by the middle preschool years, 
children begin to consider what things are rot in the process of trying to 
figure out what they^are. Or, in determining to what 'Instances a given 
procedure, attribute, outcare, etc! applies, they consider other instancy 
to which that procedure, etc. does and does not apply. This is a note- 
worthy * development, in addition to the reasons we have already given, 
because* the environment does not usually present tasks *in the form 
•determine not-x ' Jt presents them in the form- 'determine x' : find*t^ 
figure out what x is ot is associated with. Oie has to think Co look where 
x is not, to consider what it is not, or is not associated with. 

This is a preoccupation of preschoolers that as astute an observer as 

<* 

Piaget (1962) seems to have overlooked. He dwelled instead, for his cwn 
**** - 

reasons, on the highly ,f assimilative 11 and particularistic nature of young 
children's analogizing. We. have seen, though, that in drawing the 
analogies they dq, children start to see where these analogies don't work. 
They may then, as Chukovsky's examples suggest, draw conclusions or raise 
questions about the* thihg for which they" drfew the analogy in the first 
place. 

.In * 
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This is a sensible way for knowledge to develop. One could start 
anywhere, including with the "fantastic dedujStions" (Chukovsky, 1968, p. 
20) that children make by virtue of thei^priceless urge to establish... 
connections between separate facts" (p. 20) \ As long as they constantly 
x balance* what something i^ like against what it is not like, they nay 
eventually get to the truth, or at le^st to the conventional wisdom. - 



\ 



J 
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Footnote 



One my note that ^prohibitions take the form, "You may not do x",. or 

perhaps, "You may not do x, * but you nay do Whatever fran 

injunctions take (and this, as evidence of what adults think children 

understand, might provide seme clu^s as to what they do fritferstand) , 

we would argue that children would not begin to use their concept of 

what they may not dp to deliMt what they may do (or vice versa) unti^,, 

* * * > 

around 3 — or, more positively, they might do this as early as 3. 

\ 
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FIGURE 1. TASK STIMULI 




Nonover lapping Task 



Every item in designated 
class has a sticker attached 
underr^eath. 

NOTE: Each class is represent- 
ed. by f our , exemplars » • * 




Overlapping Task 
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FIGURE 2 . MEAN PER CENT OF SELECTIONS FROM EACH CLASS 



A. Nonoverlappinq Task 




trees* 
(no tag) 



columns* 
(no tag) 

squares 
(tag) 



B. Overlakbing Task N 




bl. cols:* 
(no tag) 

grv tris. 

(no tag) 

yel.'brsh. 
(no tag) • 



yel. trxb. 
(tag)' 



brsh. 



The increase or decrease in use of 'these classes was significant < .05) 
by a linear trend F test. Note, trends within the same §raph *are .not 
independent N * ' ' 



® Linear trend on ag^ for '% 
of selections * involving 
tagged, as opposed to untagged, 
objects: * • . . 

F (1,35) - 8.01, £< .008 



©Linear trend on age for . % . 
V*' of selections involving 
' tagged, as opposied to untagged, w 
objects: 

•F (1,35) « 8.63, £ <.006 



"FIGURE 3 . < PER CENT OF TARGET VS. NONTARGET SELECTIONS 
FOLLOWED BY SELECTION* OF AN IDENTICAL OBJECT 



A. Nonoverlappinq Task 



B. Overlapping Task" 



100% 
. 90 
80 
.70 
60 
50 
40 
30 
• 20 
' 10 
■0 

Age, mos 




18 



24 ■ 30-" '36 42 



Linear trend on age X % oi^tagged 
vs. .untagged selections followed 
-by identical object: 
F (1,35) = 4.75, £ < .04 , 

Linear trend on age for % of 
tagged selections followed by 
identical object: 
F (1,35) = 4.71, £ < .04 

Linear trend on age for % of 
untagged selections followed b/ 
identical object: 
F (1,35) = 9.98, £ < .004, 



100% 
90 
80 
70 

eio 

50 ■ 
40 
' 30- 
20 
10 
- 0 



tagged 



o 

X 



untagged 



18 ,24 '30 . 36 ytff 
F (1,35) - 4.10/ £< .051 • 

* 

i 

F (1,35) = .006, £ > .9 
F (1,35) = 7.82, &< .009 
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FIGURE 4 . PER CENT OF EACH CLASS SELECTION FOLLOWED B 
SELECTION OF AN IDENTICAL OBJECT 



A. Nonoverlapping Task 



• B. Overlapping Task 







. 100% 




90 




80 




70 




60 








50 




40 




30 








10 




0 




'if . 



18 » 24 30 36. 42 • 

DARK ITEMS 
LIGHT ITEMS 



18 



24 



30 36 



42 



= TAGGED 
= UNTAGGED 



• discs: linear trend on age 
for % ■ followed by identical 
■ objec^E > .2 

' ■ squares: £<.001 * 
Q columns: £ < .03 
A trees: £ < .003 



% gr. brsh.: linear trend on age 
for % followed by identical 
1 'object, £>\4 • . + 

; yeL.tri'.: £< .02 • 

. O yel. brsh.: £>.08:;*' 

A gr. tri. : £ < .003 



X bl. col.: £> .3 

only .two 18-nonth-olds selected 
blue columns and thus contribute to 
this score. , 



Linear trend on age X % of 
discs vs. squares (tagged 
objects), followed by identical 
object: , ' ' 

F (1,35) =*4.34, £< .05 



' Lihear trend on *ge X % of gr. frrshes 
,vs. yel. tris. (tagged objects) 
followed by identical object: 

F (1,35) = 6.06, £< .02 " ■ 
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